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SPINAL MANIPULATIVE THERAPY VERSUS LASER THERAPY AND A COMBINATION 
THEREOF IN THE TREATMENT OF ACTIVE RHOMBOID TRIGGER POINTS  
 
Aim: The aim of the study was to determine the effectiveness of thoracic spinal manipulative 
therapy, laser therapy of the rhomboid trigger points and the combination thereof in the 
treatment of active rhomboid trigger points. This study would then help identify the most 
effective treatment protocol for active rhomboid trigger points.  
 
Method: A sample of thirty participants was used, individuals comprised of males and females 
between the ages of 18 and 50 years that presented with inter-scapular pain with the presence 
of active rhomboid trigger points and who met the inclusion and exclusion criteria. The sample 
was divided into three groups: each group consisted of ten randomly allocated participants. 
Group 1 received spinal manipulative therapy, group 2 received laser therapy, and group 3 
received a combination treatment including spinal manipulative therapy and laser therapy. 
 
Procedure: There were a total of seven visits. Participants received a total of six treatments 
over a three week period. Participants received the same treatment at each visit according to 
their group allocation made at the initial visit. Subjective readings which included the McGill 
Pain Questionnaire and Numerical Pain Rating Scale, as well as objective data that included 
Pressure algometer readings were taken on the first, fourth and seventh visits. 
 
Results: Statistical analysis was performed using non-parametric testing. For the intragroup 
analysis the Friedman and Wilcoxon Signed Rank test was performed and for intergroup 
analysis, the Kruskal-Wallis test was used. Statistical analysis showed a statistically significant 
difference for intragroup analysis, but no statistical significance for intergroup analysis was 
found. Therefore no treatment protocol proved to be superior. 
 
Conclusion: The statistical results show that there was no superior treatment protocol for 
active rhomboid trigger points. Spinal manipulation, laser therapy and a combination of the 
two above-mentioned have shown a decrease in pain. This study has provided the chiropractic 
profession with three alternative and effective treatment protocols for patients presenting with 
active rhomboid trigger points. 
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INTRODUCTION 
Thoracic spine pain is a common reason for individuals to seek treatment with primary health 
care physicians and is found in healthy individuals throughout their lifespan (Briggs, Smith and 
Bragge, 2009). Pain that is present in the thoracic spine could be as disabling as cervical and 
lumbar spine pain. However, the thoracic spine has not been as thoroughly researched and 
documented as the cervical and lumbar spine (Fernandez-de-las-Penas, Layton and 
Dommerholt, 2015). 
There are many structures that are capable of causing pain in the thoracic spine, however, 
muscles seems to be the greatest contributing factor (Fernandez-de-las-Penas, Layton and 
Dommerholt, 2015). The strain of postural muscles that provide support for the upper 
extremities such as the rhomboids and trapezius muscles could also be a common cause of 
thoracic pain (Gatterman, 2004). Another common cause of musculoskeletal pain could be 
due to the presence of myofascial trigger points (Cummings and Baldry, 2007). 
The formation of rhomboid trigger points are significantly related to altered biomechanics 
(Rickards, 2006), postural stress and direct trauma. Travell and Simons (1999) states that 
postural stress involves a rounding of the shoulders and working in a forward leaning position. 
The rounded shoulder appearance places a stretch on the rhomboids due to tight pectoralis 
muscles (Muscolino, 2016).  
The articular dysfunction that could be associated with rhomboid trigger points include any 
segments from C7-T5, therefore a combination of rhomboid trigger points and the presence 
of articular dysfunction could be another cause of inter-scapular pain (Travell and Simons, 
1999). Muscle tone change is an essential feature in the subluxation complex. The 
hypertonicity of muscles could maintain and prolong a joint restriction. It is theorized that spinal 
manipulative therapy could possibly alter the muscle spasm cycle (Esposito and Philipson, 
2005). 
 
Myofascial Trigger Points 
A trigger point is a distinct hyperirritable spot of muscle tightness that is found in a taut band 
of skeletal muscle. Any form of pressure to this hyperirritable spot could lead to symptoms in 
the form of pain referral to other aspects of the body. Trigger points could be found in muscles, 
fascia, periosteum, within ligaments and the skin (Muscolino, 2016). 
 
Trigger points could be classified into: 
- Active trigger points: these trigger points could cause local or referred pain without any 
pressure being applied to the trigger point (Muscolino, 2016). 
- Latent trigger points: these trigger points tend to cause only local pain or referred pain 
when pressure is applied to the trigger point. This latent trigger point is less severe 
than an active trigger point and if not treated could develop into an active trigger point 
(Muscolino, 2016). 
There are both motor and sensory changes that occur with the presence of a trigger point 
(Gerwin, 2010).  
The motor changes include the following (Gerwin, 2010): 
- A taut band 
- Twitch response 
- Weakness without atrophy 
- Loss of reciprocal inhibition 
- Electromyographic end plate noise:  
The sensory changes include the following (Gerwin, 2010): 
- Localized pain 
- Referred pain 
- Central and peripheral sensitization 
The formation of a trigger point is referred to as the energy crisis hypothesis due to the sliding 
filament mechanism being deprived of ATP molecules 
Another aggravating factor is when venous vasculature is constricted. The venous vessels are 
responsible for the removal of waste products and if closed off these waste products remain 
within the muscle. The waste products are acidic and aggravate local muscle causing pain 
within the area and this is why trigger points are tender. Waste products could cause more 
muscle hypertonicity and lead to the pain-spasm-cycle which leads to further ischaemia 
(Muscolino, 2016). Refer to figure 2.10 demonstrating the above mentioned. 
 
Rhomboid Muscle 
The rhomboid muscles are divided into two separate muscles (rhomboid major and minor) and 
form an oblique equilateral parallelogram. The rhomboids are found deep to the trapezius 
muscle and pass inferolateral from the vertebrae and attach to the medial aspect of the 
scapulae. The rhomboid major muscle is thin and flat and twice as wide and thick as the 
rhomboid minor muscle, which is located superior to rhomboid major (Moore, Dalley and Agur, 
2010). 
The rhomboid muscles are responsible for scapula retraction and rotation to allow for 
depression of the glenoid cavity. The rhomboids assist serratus anterior by stabilising the 
scapula during upper limb movements and keeping the scapula against the thoracic wall. They 
can also assist during forceful adduction of the arms (Moore, Dalley and Agur, 2010). 
There are three main trigger points that can be found in the rhomboid muscles. The rhomboid 
minor has one trigger point, which is located medial to the inner edge of the scapula at the 
same level as the spine of the scapula. The rhomboid major muscle has two trigger points 
located on the lower aspect of medial border of the scapula, one above the other at the 
insertion site of the rhomboid muscle. More trigger points can be located within in the muscle 
belly. Pain from the above-mentioned trigger points refers to the medial border of the scapula, 
between the medial border of the scapula and the paraspinal muscles and could extend 
upward toward the supraspinous fossa of the scapula. The pain is an aching type of pain that 
could be present at rest (Muscolino, 2016).  
 
Laser Therapy 
Laser is the acronym for light amplification by stimulated emission of radiation. A laser is an 
electromagnetic wave amplifier that produces beams of electromagnetic waves. The wave 
energy of a laser always concentrates over the same area (Robertson, Ward, Low and Reed, 
2006).  
The photobiological effects that laser therapy has on tissues could be best explained by the 
Arndt-Schultz Law (Watson, 2008). This law is used to describe the dose-dependant effects 
of laser therapy. Arndt-Schultz-law states that a weak stimulus could slightly increase activity, 
a stronger stimulus could raise the activity more where a peak is then reached, and lastly, a 
very strong stimulus could supress the activity completely up until a negative response is 
reached (Huang, Chen, Caroll and Hamblin, 2009). 
The exact biochemical mechanism of therapeutic laser therapy is not well understood. Well 
recorded evidence shows that laser therapy has an effect on cellular, molecular and tissular 
levels. Within cells, laser therapy acts on mitochondria which cause an increase in ATP 
production, formation of reactive oxygen species, and the introduction of transcription factors. 
The transcription factors assist in protein synthesis and increase cell proliferation and 
migration, modulation of cytokines, growth factor and inflammatory mediators as well as 
increase oxygenation of tissue (Chung, Sharma, Caroll and Hamblin et al., 2012). 
Kiralp, Ari, Karabekir and Dursun (2006), compared the efficacy of trigger point injection and 
low-intensity laser therapy in patients with myofascial pain syndrome. Evaluation took place 
before the treatment, after and six months thereafter. The algometer readings of the laser 
group were much higher than those of the injection group. The authors concluded that laser 
therapy was as effective as injection therapy. However trigger point injection is invasive and 
painful, and therefore the use of laser therapy is suggested instead (Kiralp, Ari, Karabekir and 
Dursun, 2006). 
According to Fitz-Ritson (2001) the therapeutic use of low-level laser therapy assists in easy 
application, non-invasive, safe and effective treatment of painful back conditions (Fitz-Ritson, 
2001). 
 
Spinal Manipulative Therapy 
Spinal manipulation is a manual procedure where a thrust is applied to a specific joint thereby 
moving the joint past the physiological range of motion without exceeding the anatomical limit 
(Bergmann and Peterson, 2011). 
Gatterman (2005) states that a manipulation involves any chiropractic technique that makes 
use of a controlled force, direction, leverage, amplitude and velocity which is directed at a 
specific joint. These techniques are used by chiropractors to impact joint and 
neurophysiological function. 
Spinal manipulative therapy aims to affect joints and the surrounding soft tissue structures. 
The mechanical forces used during spinal manipulative therapy cause the release of 
entrapped meniscoids, reduction of any annulus fibrosis distortion and breaking of adhesions. 
Vertebral segments could buckle which allows for an increase in motion, the changes 
occurring during a spinal manipulation. Spinal manipulation provides enough mechanical 
energy allowing for the buckled segment to be brought to a lower energy level which 
decreases the mechanical strain and stress that is placed on paraspinal tissues. 
Zygapophyseal joint play and mobility could be restored with spinal manipulation. Lastly, spinal 
manipulation could decrease or stimulate nociceptors with nerve endings found in skin, 
tendons, muscle, ligaments, intervertebral discs, and facet joints (Pickar, 2002). Pickar (2002) 
states that, ‘the goal of manipulation is to restore maximal, pain-free movement of the 
musculoskeletal system’. 
According to Cramer et al. (2006), a case study that was performed and assessed pain 
pressure threshold, readings of six tender areas within the neck region were taken before and 
after spinal manipulation. The pain pressure threshold increased and a decrease in pain was 
noted following the spinal manipulation.  
There is limited research that has been conducted on thoracic spine pain and the effects of 
spinal manipulation for the treatment of thoracic spine pain. Manipulation of the thoracic spine 
is effective in the restoration of joint mechanics and immediate normalisation of thoracic range 
of motion almost directly after receiving spinal manipulation. In a recent study, a patient 
complaining of acute thoracic pain received spinal manipulative therapy. There was a 
decrease in pain within the first four treatments (Chung and Mior, 2015). 
 
METHOD 
 
For participants to be included in this study, participants had to comply with the following 
inclusion criteria: 
- Male or female participants between the ages of 18 and 50 years. 
o 18 years as informed consent from parents/guardians is no longer required and 
50 years because, over the age of 50 years degenerative changes start to set 
in and this increases the risk of fractures (Bickley, 2007). 
- Participants should present with inter-scapular pain and have the presence of active 
rhomboid trigger points. 
o Criteria to determine the presence of an active trigger point: 
 Taut palpable band (Travell and Simons, 1999). 
 Tender nodule felt in the band (Travell and Simons, 1999). 
 Pain and possible referral to the medial border of the scapula when 
pressure is applied to the nodule (Travell and Simons, 1999). 
 
Participants were excluded from the study if they met any of the following exclusion criteria: 
- Participants who had contraindications to spinal manipulative therapy. 
 
- Participants who had contraindications to laser therapy. 
- Participants not falling within the age group. 
- Participants who are taking any form of anti-inflammatories or pain medication.  
o This may cause a decrease in the individual’s pain and make it harder to 
determine whether the treatment is effective, therefore it will interfere with the 
research study. 
- Participants who are taking part in another research study. 
 
Participants were recruited by the placement of advertisements around the University of 
Johannesburg’s Doornfontein campus and surrounding facilities as well as in the Chiropractic 
Day Clinic, and also through word of mouth.  
A sample of thirty participants was used. Individuals comprised of males and females between 
the ages of 18 and 50 years that presented with inter-scapular pain with the presence of active 
rhomboid trigger points and who met the inclusion and exclusion criteria. The sample was 
divided into three groups; each group consisted of ten randomly allocated participants. Group 
1 received spinal manipulative therapy, Group 2 received laser therapy and Group 3 received 
a combination treatment including spinal manipulative therapy and laser therapy. 
 
Once it was established that the participant met the criteria for the study, the participant was 
invited to take part in the study. On initial consultation, the participant was given an information 
form and was then asked to read and sign the consent form. The participant was then 
screened by the researcher and the following was completed: a full case history, a physical 
exam and a cervical spine regional, including the thoracic spine and examination of the 
rhomboid muscle. Lastly, a SOAP note was completed. 
 
The participant was then required to complete two subjective questionnaires including the 
McGill Pain Questionnaire and the Numerical Pain Rating Scale. The objective measurement 
was taken by the researcher with the use of an instrument referred to as the Pain Pressure 
Algometer which determined the participant’s pain experienced over the active rhomboid 
trigger points. Motion palpation of the upper thoracic spine was done to identify restrictions. 
 
There were a total of seven visits. Participants received a total of six treatments over a three-
week period. Participants received the same treatment at each visit according to their group 
allocation made on the initial visit. Subjective and objective readings were taken on the first, 
fourth and seventh visits. 
 
Subjective data 
Each of the participants were required to complete two questionnaires on the initial, fourth and 
seventh visits. The questionnaires included the McGill Pain Questionnaire and the Numerical 
Pain Rating Scale. These questionnaires were used to confirm the subjective changes from 
the participant’s judgement with regards to their inter-scapular pain due to the presence of 
active rhomboid trigger points during the three-week study. 
 
McGill Pain Questionnaire 
The McGill Pain Questionnaire covers three aspects of pain namely: motivational affective, 
cognitive-evaluation and sensory-evaluation. It has been considered the leading tool for the 
description of various scopes of pain and is thought to be the gold standard. The questionnaire 
consists of 15 descriptive words that are further divided into sub-classes of which describe the 
participant’s pain. Descriptive words were chosen by the participant based on the pain 
experienced in that moment of time and they then had to rate the pain on an intensity scale of 
0 which was no pain to 3 which was severe pain (Maire, 2002). According to Dworkin, Turk, 
Revicki, Coyne, Pierce-Sander, Bhagwat, Everton, Burke and Cowan. (2009) the McGill Pain 
Questionnaire has exceptional reliability and validity. 
 
The Numerical Pain Scale Rating 
The Numerical Pain Scale Rating (Appendix L) is an 11 point scale that patients use for self-
reporting of pain. The scale is used to score the pain level experienced by individuals and to 
conclude the extent of improvement. Participants rated their pain on a scale between 0 and 
10. 0 is considered as no pain, 1-3 is considered as mild pain, 4-6 is moderate pain and finally 
7-10 is severe pain. Participants completed the questionnaire on the initial, fourth and seventh 
visits. This pain scale has been considered valid and reliable (Ferreira-Valente, Pais-Ribeiro 
and Jensen, 2011). 
 
Objective data 
 
Pressure Algometer 
A pressure algometer is a simple hand-held force gauge that is operated by a spring plunger 
calibrated in kg/cm2 and covered by a rubber disc (Fischer, 1987). Algometers are used to 
identify the least amount of pressure to cause pain (Kinser, Sands and Stone, 2009). The 
device is useful in determining the amount of tissue and deep muscle tenderness (Ylinen, 
2007). The algometer could assist in the diagnosis of trigger points, fibrositis, myalgia spots 
and the activity of arthritis (Fischer, 1987). The pressure algometer has been considered 
highly valid and reliable (Kinser, Sands and Stone, 2009). 
RESULTS  
 
The subjective and objective readings of the three groups were compared.The statistical 
results represent only a small group of subjects and therefore no assumptions could be made 
about the population as a whole. 
 
The analysis of the statistics was conducted on a 95 per cent confidence level. The p-value 
for all the tests was set at 0.05. When there is a p-value less than or equal to 0.05, a statistical 
significance could be observed. If there is a p-value greater than 0.05, it could be concluded 
that there is no statistical significance found.  
 
Demographic analysis 
a) Age and Gender Analysis 
The spinal manipulation group consisted of participants between the ages of 22 and 50 years, 
with a mean age of 35.80 years and there were 5 male and 5 female participants. The laser 
group consisted of participants between the ages of 22 and 50 years, with a mean age of 
27.50 and there were 2 male and 8 female participants. The combination group consisted of 
participants between the ages of 23 and 31 years, with a mean age of 25.80 years and there 
were 4 male and 6 female participants (Table 4.1). 
The Shapiro-Wilk test determined the normality in sample sizes with less than 50 participants. 
The test was used to identify any significant differences in the distribution of each treatment 
protocol’s mean age. There was a statistically significant difference between the mean ages 
of the groups with a p-value of 0.000 (p ≤ 0.05). 
 
Statistical Analysis  
a) Numerical Pain Rating Scale 
 
Intragroup analysis 
Friedman Test 
The NPRS scores were compared using the Friedman test which can be seen in table 4.2. 
The spinal manipulation group showed a 62.5 per cent improvement between visit 1 and visit 
7. The p-value = 0.000 (p ≤ 0.05) which indicates that there was a statistical significance 
found. The laser group showed a 66.67 per cent improvement between visit 1 and visit 7. The 
p-value = 0.000 (p ≤ 0.05) which indicates that there was statistical significance found. The 
combination group showed a 66.10 per cent improvement between visit 1 and visit 7. The p 
value = 0.000 (p ≤ 0.05) which indicates that there was a statistical significance found. 
 
Wilcoxon Signed Rank Test 
This test was done to determine when the changes occurred within each of the groups and 
can be seen in table 4.3. The test was only performed for the sections where a statistically 
significant change was seen in the Friedman test. 
All three groups displayed a statistical significance for the NPRS between visit 4 and visit 1 
with p-values for the spinal manipulation group being 0.030 (p ≤ 0.05), 0.005 (p ≤ 0.05) for the 
laser group and 0.007 (p ≤ 0.05) for the combination group. The p-values between visit 7 and 
1 for the spinal manipulation group was 0.005 (p ≤ 0.05), 0.005 (p ≤ 0.05) for the laser group 
and 0.005 (p ≤ 0.05) for the combination group which indicates that there was also a statistical 
significance between visit 1 and visit 7. Between visit 7 and 4, there was a p-value of 0.007 (p 
≤ 0.05) for the spinal manipulation group, 0.004 (p ≤ 0.05) for the laser group and 0.005 (p ≤ 
0.05) for the combination group. Therefore, all three groups between visit 7 and visit 4 showed 
to be statistically significant. 
 
Intergroup analysis 
Kruskal-Wallis Test 
This test was performed to determine any intergroup changes and can be seen in table 4.4. 
There was a p-value of 0.007 (p ≤ 0.05) for visit 7 which indicates that there was a statistical 
difference found.  
The results indicated that there were no statistical differences between visit 1 and visit 4 
amongst the three groups. Statistical difference was, however, found amongst all the three 
groups during visit 7. 
 
b) McGill Pain Questionnaire 
 
Intragroup analysis 
Friedman Test 
A total of 15 pain descriptors were analysed by the Friedman test, to determine whether there 
was a change in pain found within each group over a period of time and can be seen in Tables 
4.5 (a-o). 
There was no statistical significance found for the following pain descriptors; Exhausting, 
Fearful, Gnawing, Heavy, Hot burning, Punishing cruel, Shooting, Sickening, Splitting and 
Stabbing. 
There were five pain descriptors that displayed a statistical significance:  
Aching: The spinal manipulation group displayed a 53.70 per cent improvement between visit 
1 and visit 7. The spinal manipulation group had a p-value = 0.001 (p ≤ 0.05). The laser group 
showed a 64.41 per cent improvement between the visit 1 and visit 7. The laser group 
displayed a p-value = 0.000 (p ≤ 0.05). There was a 60.71 per cent improvement in the 
combination group between visit 1 and visit 7. The combination group had a p-value = 0.000 
(p ≤ 0.05). Therefore aching pain showed a statistical significance for all three groups. 
Cramping: There was a 31.91 per cent improvement between visit 1 and 7 noted in the laser 
group. The laser group had a p-value = 0.022 (p ≤ 0.05). The combination group showed a 
26.09 per cent improvement between visit 1 and visit 7. There was a p-value = 0.050 (p ≤ 
0.05) for the combination group. 
Sharp: The spinal manipulation group displayed a 27.27 per cent improvement between visit 
1 and visit 7. The spinal manipulation group had a p-value = 0.041 (p ≤ 0.05). Only the spinal 
manipulation group showed a statistical significance whereas the laser and combination 
groups showed no statistical significance as the p-value was greater than 0.05. 
Tender: There was a 48.08 per cent improvement between visit 1 and visit 7 for the spinal 
manipulation group. The spinal manipulation group had a p-value = 0.006 (p ≤ 0.05). Between 
visit 1 and 7, the laser group showed an improvement of 45.28 per cent. The laser group had 
a p-value = 0.004 (p ≤ 0.05). There was a 49.06 per cent improvement for the combination 
group between visit 1 and visit 7. The combination had a p-value = 0.002 (p ≤ 0.05). All three 
groups showed a statistical significance. 
Throbbing: Between visit 1 and 7, the spinal manipulation group showed an improvement of 
34.69 per cent. The spinal manipulation group had a p-value = 0.014 (p ≤ 0.05). There was a 
36.17 per cent improvement between visit 1 and visit 7 for the combination group. The 
combination group had a p-value = 0.032 (p ≤ 0.05).  
 
Wilcoxon Signed Rank Test 
This test was only performed on the pain descriptors that were found to be statistically 
significant in the Friedman test and can be seen in tables 4.6 (a-e). 
Aching: The laser group and combination group showed to be statistically significant for the 
McGill Pain Questionnaire between visits 4 and 1 with the p-values for the laser group being 
0.003 (p ≤ 0.05) and 0.008 (p ≤ 0.05) for the combination group. The spinal manipulation group 
was found to be statistically insignificant with a p-value of 0.058 (p > 0.05). Between visit 7 
and 1, all three groups proved to be statistically significant with the p-values for the spinal 
manipulation group being 0.006 (p ≤ 0.05), 0.004 (p ≤ 0.05) for the laser group and 0.008 (p ≤ 
0.05) for the combination group. All three groups proved to be statistically significant between 
visit 7 and visit 4 with p-values of 0.023 (p ≤ 0.05) for the spinal manipulation group, 0.004 (p 
≤ 0.05) for the laser group and 0.005 (p ≤ 0.05) for the combination group. 
Cramping: Only the laser group showed to be statistically significant between visit 7 and visit 
1, with a p-value of 0.025 (p ≤ 0.05). 
Sharp: Only the spinal manipulation group with a p-value of 0.046 (p ≤ 0.05) was found to be 
statistically significant between visit 7 and visit 4. 
Tender: All three groups showed statistically significant changes between visit 4 and visit 1 
with the p-values for the spinal manipulation being 0.046 (p ≤ 0.05), 0.024 (p ≤ 0.05) for the 
laser group and 0.014 (p ≤ 0.05) for the combination group. Between visit 7 and visit 1 there 
was statistical significant changes with the p-value for the spinal manipulation group being 
0.014 (p ≤ 0.05), 0.016 (p ≤ 0.05) for the laser group and 0.016 (p ≤ 0.05) for the combination 
group. Between visit 7 and visit 4 there were statistically significant changes noted for both 
the spinal manipulation and combination groups, both with a p-value of 0.020 (p ≤ 0.05). 
Throbbing: Only the spinal manipulation group showed to be statistically significant between 
visit 7 and visit 1, with a p-value of 0.038 (p ≤ 0.05). Between visit 7 and 4 only the combination 
group was shown to be statistically significant with a p-value of 0.020 (p ≤ 0.05). 
 
Intergroup analysis 
Kruskal-Wallis Test 
This test was performed to determine any intergroup changes amongst the three groups. 
Only the Throbbing pain descriptor was shown to be statistically significant see table 4.7 (o). 
Visit 4 was observed to be statistically significant with a p-value of 0.040 (p ≤ 0.05). 
 
c) Pressure Algometer 
 
Intragroup analysis 
Friedman Test 
The algometer readings for the three groups were compared by using the Friedman test and 
can be seen in table 4.8. 
There was a 66.67 per cent improvement between visit 1 and visit 7 shown for the spinal 
manipulation group. The p-value = 0.000 (p ≤ 0.05) indicating statistical. There was a 63.33 
per cent improvement noted between visit 1 and visit 7 for the laser group. The p-value = 
0.000 (p ≤ 0.05), which indicates a statistical significance. There was a 66.67 per cent 
improvement shown between visit 1 and visit 7. The p-value = 0.000 (0.000 ≤ 0.05) indicating 
a statistical significance. 
 
Wilcoxon Signed Rank Test 
This test was done to determine when the changes occurred within each of the groups and 
can be seen in table 4.9. 
There were statistically significant differences for the pressure algometer readings between 
visit 4 and visit 1 with a p-value = 0.007 (p ≤ 0.05) for the spinal manipulation group, a p-value 
= 0.007 (p ≤ 0.05) for the laser group and a p-value = 0.005 (p ≤ 0.05) for the combination 
group. The p-value between visit 7 and visit 1 for the spinal manipulation group was 0.005 (p 
≤ 0.05), 0.005 (p ≤ 0.05) for the laser group and 0.005 (p ≤ 0.05) for the combination group 
indicating statistical significance for all three groups. Between visit 7 and visit 4, there were 
statistical significant changes noted for all three groups, all with the same p-value of 0.005 (p 
≤ 0.05). 
 
Intergroup analysis 
Kruskal-Wallis Test 
There was no statistical significance found for the intergroup analysis and can be seen in table 
4.10. 
 
DISCUSSION 
Age and gender 
Thoracic spine pain can present at any age and amongst both males and females, however, 
thoracic spine pain is found to be most prevalent amongst the working class (Frontera, Silver 
and Rizzo, 2015). Hutson and Speed (2011), state that the prevalence of upper thoracic spine 
pain tends to be greater in the younger adult population due to their high activity levels. 
According to Marx, Hockberger and Wallis (2010), upper thoracic spine pain is not gender 
specific therefore the varied genders amongst the groups could be considered normal. 
The demographic data regarding age and gender of the study indicated that the population 
represented was fair in relation to the population that is usually affected by upper thoracic 
spine pain. 
 
Numerical Pain Rating Scale 
Intragroup analysis 
The laser group showed the greatest improvement with 66.67 per cent, followed very closely 
by the combination group 66.10 per cent. The spinal manipulation showed an improvement of 
62.50 per cent. 
Self-assessment questionnaires are often used in research studies and private practice. The 
pain questionnaires tend to be very useful in identifying changes in a condition over a period 
of time as well as determining the effectiveness of treatment protocols. The recording of 
participants’ initial pain is important when making any conclusions about changes that have 
occurred (Misailidou, Malliou, Beneka, Karagiannidis and Godolias, 2010). 
Spinal manipulation and laser therapy can cause a decrease in pain intensity perceived by 
participants as stated earlier in this chapter. The data readings have shown that there was an 
improvement in pain intensity over time for the NPRS. A fluctuation in the NPRS seen in the 
three groups can be due to certain external factors. The external factors including a full 
bladder, changes in room temperature and altered positions can aggravate pain and can all 
affect the NPRS negatively (Wells, Pasero and McCaffery, 2008). 
 
Intergroup analysis 
The results show that all three of the groups improved in a similar way with regards to the 
NPRS. The Kruskal-Wallis test indicated that visit 1 and visit 4 for the three groups improved 
similarly. However, visit 7 showed to be statistically significant for all three groups. The Mann-
Whitney test could not be completed for visit 7, as there was not enough data. This does show 
that it is important for participants to complete the total treatment period for pain relief to occur. 
Therefore it can be concluded that all three treatment protocols are effective, however, no 
conclusive statement can be made in terms of which treatment protocol is superior.  
 
McGill Pain Questionnaire 
Intergroup analysis 
All three groups displayed an overall decrease in the 15 pain descriptors of the MPQ. These 
findings demonstrate that all three treatment protocols were effective in decreasing pain due 
to active rhomboid trigger points. 
The McGill Pain Questionnaire provides the researcher with the sensory, evaluative and 
effective aspects regarding pain and pain intensity (Hawker, Mian, Kendzerska and French, 
2011). Individual participants can perceive pain differently and this could help explain why 
there might be a variation in results between the three treatment groups in comparison to other 
subjective data recorded. 
Factors such as work situation and setting, social situation and history of previous injury and 
pain may change an individual’s perception of pain and could, therefore, show inter-individual 
differences (Haefeli and Elfering, 2006). This could explain the different readings found in each 
group. 
 
Intergroup analysis 
The non-parametric Kruskal-Wallis test was used for intergroup analysis of the McGill Pain 
Questionnaire and was noted that no statistical significances were found for any of the three 
visits. 
Saayman, Hay and Abrahamse (2011), studied the efficacy of chiropractic manipulative 
therapy and low-level laser therapy in the management of cervical facet syndrome. There were 
60 participants divided into three treatment groups. One of the groups received chiropractic 
manipulative therapy of the cervical spine, the second group received laser therapy applied to 
the cervical facet joints and the third group received a combination of the two treatments. The 
authors found that all three treatment groups were effective in decreasing the pain intensity 
perceived by the participants. The combination group, however, displayed a faster 
improvement in pain intensity (Saayman, Hay and Abrahamse, 2011). These results confirm 
the results obtained from this study. 
From the above data collected it was concluded that all three of the treatment protocols were 
effective, however, no conclusive statement could be made as to which treatment protocol 
was superior. 
 
Pressure Algometer 
Intragroup analysis 
Both the spinal manipulation group and combination showed the greatest improvement with 
66.67 per cent, followed very closely by the laser group with an improvement of 63.33 per 
cent. 
In a recent study by Laframboise, Vernon and Srbely (2016): the effect of two consecutive 
spinal manipulations in a single session on myofascial pain pressure sensitivity, 26 
participants with infraspinatus myofascial trigger points were divided into two groups. One 
group received two spinal manipulations (30 minutes apart) to the cervical spine and the other 
group received one spinal manipulation and one sham spinal manipulation to the cervical 
spine. The study showed that there was an increase in pressure pain threshold following spinal 
manipulation. The group that received two spinal manipulations showed a greater 
improvement compared to the control group (Laframboise, Vernon and Srbely, 2016). 
In a comparison study done to determine the effect of low-energy laser and ultrasound in the 
treatment of shoulder myofascial pain syndrome, 63 participants were divided into three 
groups. Group 1 received laser therapy, group 2 received ultrasound and group 3 received a 
sham laser therapy. The authors concluded that laser was the preferred treatment with an 
improvement of 105 per cent for pain threshold in comparison to a 37 per cent improvement 
for the ultrasound (Rayegani, Bahrami, Samadi, Sedighipour, Mokhtarirad and Eliaspoor, 
2011). 
 
Intergroup analysis 
In a study by Ruiz-Sáez, Fernández-de-las Penas, Blanco, Martinez-Segura and Garcia-Leon 
(2007), to determine the changes in pain sensitivity in latent myofascial trigger points in the 
upper trapezius muscle after a cervical spine manipulation, there were a total of 72 
participants. One group received spinal manipulation at the level of C3 and C4 and the other 
group received a sham manipulation. The study showed that there was an increase in 
pressure pain threshold for the spinal manipulation group and that the control group showed 
a decrease in pressure pain threshold (Ruiz-Sáez, Fernández-de-las Penas, Blanco, 
Martinez-Segura and Garcia-Leon, 2007). 
In a study done by Kirlap et al (2006), a comparison of low-intensity laser therapy and trigger 
point injection in the management of myofascial pain syndrome that was mentioned above, 
pressure algometer readings were also taken. The laser group proved to have a greater 
increase in pressure pain threshold than the trigger point injection group (Kirlap et al, 2007). 
With regards to the pressure algometer, the results show that all three groups improved 
similarly. Therefore it could be concluded that all three treatment protocols were effective, 
however, no conclusive statement could be made in terms of which treatment protocol was 
superior. 
 
CONCLUSION 
 
The use of spinal manipulation and laser therapy for active rhomboid trigger point treatment 
has shown to have a positive effect on the reduction and suppression of pain. 
In conclusion, the statistical results show that there was no superior treatment protocol for 
active rhomboid trigger points. Spinal manipulation, laser therapy and combination of the two 
above-mentioned have shown a decrease in pain. This study has provided the chiropractic 
profession with three alternative and effective treatment protocols for patients presenting with 
active rhomboid trigger points. 
 
RECOMMENDATIONS 
 A larger sample size for statistical purposes, to provide more information and relevance 
to the general population. 
 The use of a digital algometer could allow for more accurate readings. 
 Include a one-month follow up to determine the long-term effects of the treatment 
protocols. 
 Determine the immediate effects of spinal manipulation and laser therapy by taking 
objective and subjective readings before and after the treatment. 
 Include an additional objective reading such as a digital inclinometer to assess thoracic 
spine range of motion. 
 A rhomboid stretching programme could be added to the treatment protocols to 
determine if added intervention could assist in the benefits received from the 
treatments. 
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TABLES 
 
Table 4.1: Demographic data within the sample of 30 participants 
Group Age 
distribution 
(years) 
Mean age 
(years) 
Male Female 
Spinal 
Manipulation 
Group 
22-50 35.80 5 5 
Laser Group 22-50 27.50 2 8 
Combination 
Group 
23-31 25.80 4 6 
Combined 
Total 
22-50 29.7 11 19 
 
Table 4.2: Non-parametric Friedman Test for intragroup analysis of NPRS 
Non-parametric Friedman Test 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.80 
2.15 
1.05 
0.000 thus 
p ≤ 0.05 
62.5 % 
Laser Group 1 (visit 1) 
2 (visit 4) 
3.00 
2.00 
0.000 thus 
p ≤ 0.05 
66.67 % 
3 (visit 7) 1.00 
Combination 
Group 
1 (visit 1) 
2 (visit 3) 
3 (visit 7) 
2.95 
2.05 
1.00 
0.000 thus 
p ≤ 0.05 
66.10% 
 
Table 4.3: Non-parametric Wilcoxon Signed Rank test for the intragroup analysis of 
the NPRS 
Non-parametric Wilcoxon Signed Rank test for NPRS of each group 
Visit number Spinal 
Manipulation 
Group 
Laser Group Combination 
Group 
p-value between 
visit 4 and visit 1 
0.030 thus ≤ than 
0.05 
0.005 thus ≤ than 
0.05 
0.007 thus ≤ 
than 0.05 
p-value between 
visit 7 and visit 1 
0.005 thus ≤ than 
0.05 
0.005 thus ≤ than 
0.05 
0.005 thus ≤ 
than 0.05 
p-value between 
visit 7 and visit 4 
0.007 thus ≤ than 
0.05 
0.004 thus ≤ than 
0.05 
0.005 thus ≤ 
than 0.05 
 
Table 4.4: Non-Parametric Kruskal-Wallis test for the intergroup analysis of the NPRS 
Non-Parametric Kruskal-Wallis Test 
Reading Mean Rank/p-
value 
Spinal 
Manipulation 
Group 
Laser 
Group 
Combination 
Group 
1 (visit 1) Mean Rank 16.65 14.75 15.10 
p-value 0.873 thus p > 0.05 
2 (visit 4) Mean Rank 18.80 12.05 15.65 
p-value 0.211 thus p > 0.05 
3 (visit 7) Mean Rank 22.15 13.25 11.10 
p-value 0.007 thus p ≤ 0.05 
 
Tables 4.5 (a-o): Non-parametric Friedman test for intragroup analysis of the McGill 
Pain Questionnaire 
a. Aching 
ACHING 
Group Reading Number Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.70 
2.05 
1.25 
0.001 thus 
p ≤ 0.05 
53.70 % 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.95 
2.00 
1.05 
0.000 thus 
p ≤ 0.05 
64.41% 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.80 
2.10 
1.10 
0.000 thus 
p ≤ 0.05 
60.71% 
 
 
 
b. cramping 
CRAMPING 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
1.90 
2.05 
2.05 
0.607 thus 
p > 0.05 
No improvement 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.35 
2.05 
1.60 
0.022 thus 
p ≤ 0.05 
31.91% 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.30 
2.00 
1.70 
0.050 thus 
p ≤ 0.05 
26.09% 
 
c. Exhausting 
EXHAUSTING 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.10 
1.95 
1.95 
0.368 thus 
p > 0.05 
7.14% 
Laser Group 1 (visit 1) 2.00 No value No value 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value No value 
 
d. Fearful 
FEARFUL 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value No value 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value No value 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value No value 
 
 
 
 
e. Gnawing 
GNAWING 
Group Reading 
Number 
Mean p-value Improvement 
between visit 
1 and visit 7 
(%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.15 
1.80 
2.05 
0.273 thus p 
> 0.05 
4.65% 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.05 
2.00 
1.25 
0.368 thus p 
> 0.05 
39.02% 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.20 
2.00 
1.80 
0.135 thus p 
> 0.05 
18.18% 
 
f. Heavy 
HEAVY 
Group Reading 
Number 
Mean p-value Improvement 
between visit 
1 and visit 7 
(%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.10 
1.95 
1.95 
0.368 thus 
p > 0.05 
7.14% 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.10 
2.00 
1.90 
0.368 thus 
p > 0.05 
9.52% 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value No value 
 
g. Hot burning 
HOT BURNING 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
1.85 
2.20 
1.95 
0.156 thus p 
> 0.05 
No improvement 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.15 
2.05 
2.05 
0.156 thus p 
> 0.05 
4.65% 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value No value 
 
 
 
h. Punishing cruel 
PUNISHING CRUEL 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.10 
1.95 
1.95 
0.368 thus 
p > 0.05 
1.14% 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value No value 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value No value 
 
i. Sharp 
SHARP 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.20 
2.20 
1.60 
0.041 thus p 
≤ 0.05 
27.27% 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.20 
2.00 
1.80 
0.135 thus p 
> 0.05 
18.18% 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.30 
1.95 
1.75 
0.060 thus p 
> 0.05 
23.91% 
 
j. Shooting 
SHOOTING 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.10 
1.95 
1.95 
0.368 thus p 
> 0.05 
7.14% 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
1.95 
2.10 
1.95 
0.368 thus p 
> 0.05 
No 
improvement 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value No value 
 
 
 
k. Sickening 
SICKENING 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value No value 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.10 
1.95 
1.95 
0.368 thus p 
> 0.05 
7.14% 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value No value 
 
l. Splitting 
SPLITTING 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value  
Laser Group 1 (visit 1) 2.00 No value  
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.00 
2.00 
No value  
 
m. Stabbing 
STABBING 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.00 
2.20 
1.80 
0.202 thus p 
> 0.05 
10% 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.30 
1.90 
1.80 
0.061 thus p 
> 0.05 
21.74% 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.10 
2.00 
1.90 
0.368 thus p 
> 0.05 
9.52% 
 
 
 
 
n. Tender 
TENDER  
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.60 
2.05 
1.35 
0.006 thus 
p ≤ 0.05 
48.08% 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.65 
1.90 
1.45 
0.004 thus 
p ≤ 0.05 
45.28% 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.65 
2.00 
1.35 
0.002 thus 
p ≤ 0.05 
49.06% 
 
o. Throbbing 
THROBBING 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.45 
1.95 
1.60 
0.014 thus p 
≤ 0.05 
34.69% 
Laser Group 1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.05 
1.90 
2.05 
0.368 thus p 
> 0.05 
No 
improvement 
Combination 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
2.35 
2.15 
1.50 
0.032 this p 
≤ 0.05 
36.17% 
 
Tables 4.6 (a-e): Non-parametric Wilcoxon Signed Rank test for the McGill Pain 
Questionnaire for pain descriptions with statistically significant changes 
a. Aching 
ACHING 
Visit number Spinal 
Manipulation 
Group 
Laser group Combination 
Group 
p-value between 
visit 4 and visit 1 
0.058 thus > than 
0.05 
0.003 thus ≤ 
than 0.05 
0.008 thus ≤ 
than 0.05 
p-value between 
visit 7 and visit 1 
0.006 thus ≤ than 
0.05 
0.004 thus ≤ 
than 0.05 
0.008 thus ≤ 
than 0.05 
p-value between 
visit 7 and visit 4 
0.023 thus ≤ than 
0.05 
0.004 thus ≤ 
than 0.05 
0.005 thus ≤ 
than 0.05 
 
 
 
 
 
 
b. Cramping 
CRAMPING 
Visit number Spinal 
Manipulation 
Group 
Laser group Combination 
Group 
p-value between 
visit 4 and visit 1 
0.317 thus > than 
0.05 
0.157 thus > 
than 0.05 
0.083 thus > 
than 0.05 
p-value between 
visit 7 and visit 1 
0.317 thus > than 
0.05 
0.025 thus ≤ 
than 0.05 
0.083 thus > 
than 0.05 
p-value between 
visit 7 and visit 4 
1.000 thus > than 
0.05 
0.083 thus > 
than 0.05 
0.083 thus > 
than 0.05 
 
c. Sharp 
SHARP 
Visit number Spinal 
Manipulation 
Group 
Laser group Combination 
Group 
p-value between 
visit 4 and visit 1 
0.655 thus > than 
0.05 
0.157 thus > 
than 0.05 
0.102 thus > 
than 0.05 
p-value between 
visit 7 and visit 1 
0.059 thus > than 
0.05 
0.157 thus > 
than 0.05 
0.102 thus > 
than 0.05 
p-value between 
visit 7 and visit 4 
0.046 thus ≤ than 
0.05 
0.157 thus > 
than 0.05 
0.180 thus > 
0.05 
 
 
 
 
d. Tender 
TENDER 
Visit number Spinal 
Manipulation 
Group 
Laser group Combination 
Group 
p-value between 
visit 4 and visit 1 
0.046 thus ≤ than 
0.05 
0.024 thus ≤ 
than 0.05 
0.014 thus ≤ 
than 0.05 
p-value between 
visit 7 and visit 1 
0.014 thus ≤ than 
0.05 
0.016 thus ≤ 
than 0.05 
0.016 thus ≤ 
than 0.05 
p-value between 
visit 7 and visit 4 
0.020 thus ≤ than 
0.05 
0.120 thus > 
than 0.05 
0.020 thus ≤ 
than 0.05 
 
e. Throbbing 
THROBBING 
Visit number Spinal 
Manipulation 
Group 
Laser group Combination 
Group 
p-value between 
visit 4 and visit 1 
0.059 thus > than 
0.05 
0.317 thus > 
than 0.05 
0.408 thus > 
than 0.05 
p-value between 
visit 7 and visit 1 
0.038 thus ≤ than 
0.05 
1.000 thus > 
than 0.05 
0.057 thus > 
than 0.05 
p-value between 
visit 7 and visit 4 
0.083 thus > than 
0.05 
0.317 thus > 
than 0.05 
0.020 thus ≤ 
than 0.05 
 
 
 
Tables 4.7 (o): Non-Parametric Kruskal-Wallis Test for the Intergroup Analysis of the 
McGill Pain Questionnaire 
o. Throbbing 
THROBBING 
Reading Mean Rank/p-
value 
Spinal 
Manipulation 
Group 
Laser 
Group 
Combination 
Group 
1 (visit 1) Mean Rank 16.70 11.30 18.50 
p-value 0.086 thus p > 0.05 
2 (visit 4) Mean Rank 14.95 11.65 19.90 
p-value 0.040 thus p ≤ 0.05 
3 (visit 7) Mean Rank 14.90 13.80 17.80 
p-value 0.362 thus p > 0.05 
 
Table 4.8: Non-Parametric Friedman Test for Intragroup Analysis of the Pressure 
Algometer 
Non-parametric Friedman Test 
Group Reading 
Number 
Mean p-value Improvement 
between visit 1 
and visit 7 (%) 
Spinal 
Manipulation 
Group 
1 (visit 1) 
2 (visit 4) 
3 (visit 7) 
1.00 
2.00 
3.00 
0.000 thus 
p ≤ 0.05 
 
66.67% 
Laser Group 1 (visit 1) 
2 (visit 4) 
1.10 
1.90 
0.000 thus 
p ≤ 0.05 
63.33% 
3 (visit 7) 3.00 
Combination 
Group 
1 (visit 1) 
2 (visit 3) 
3 (visit 7) 
1.00 
2.00 
3.00 
0.000 thus 
p ≤ 0.05 
66.67% 
 
Table 4.9: Non-Parametric Wilcoxon Signed Rank Test for the Intragroup Analysis of 
the Pressure Algometer 
Non-parametric Wilcoxon Signed Rank test for NPRS of each group 
Visit number Spinal 
Manipulation 
Group 
Laser Group Combination 
Group 
p-value between 
visit 4 and visit 1 
0.007 thus ≤ than 
0.05 
0.007 thus ≤ than 
0.05 
0.005 thus ≤ 
than 0.05 
p-value between 
visit 7 and visit 1 
0.005 thus ≤ than 
0.05 
0.005 thus ≤ than 
0.05 
0.005 thus ≤ 
than 0.05 
p-value between 
visit 7 and visit 4 
0.005 thus ≤ than 
0.05 
0.005 thus ≤ than 
0.05 
0.005 thus ≤ 
than 0.05 
 
Table 4.10 Non-Parametric Kruskal-Wallis Test for the Intergroup Analysis of the 
Pressure Algometer readings 
Non-parametric Kruskal-Wallis Test 
Reading Mean Rank/p-
value 
Spinal 
Manipulation 
Group 
Laser 
Group 
Combination 
Group 
1 (visit 1) Mean Rank 18.80 11.75 15.95 
p-value 0.197 thus p > 0.05 
2 (visit 4) Mean Rank 17.55 14.05 14.90 
p-value 0.650 thus p > 0.05 
3 (visit 7) Mean Rank 17.50 13.75 15.25 
p-value 0.631 thus p > 0.05 
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100 WORD ABSTRACT 
Purpose: To determine the effectiveness of spinal manipulation, laser therapy and a 
combination thereof in the treatment of active rhomboid trigger points. 
Method: 30 participants with inter-scapular pain and rhomboid trigger points were allocated 
to of 3 treatment groups. Group 1 received spinal manipulative therapy, Group 2 received 
laser therapy and Group 3 received a combination of the above mentioned treatments. 
Participants received a total of 7 treatments 
Results: The statistical results show that there was no superior treatment protocol for active 
rhomboid trigger points. Spinal manipulation, laser therapy and combination of the two 
above-mentioned have shown a decrease in pain. 
  
Full Title: Spinal Manipulative Therapy versus Laser Therapy and a Combination 
Thereof in the Treatment of Active Rhomboid Trigger Points 
 
8 Word Title: Spinal manipulation vs laser for Rhomboid trigger points 
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